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(54) MAGNETIC RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent or suppress 
corrosion caused in a high temp, and high humidify 
environment and to improve preservation characteristics 
by adding a rust preventive at least either between a 
base layer and a magnetic layer or in the base layer. 
SOLUTION: A magnetic layer comprising magnetic 
metal thin films 5a, 5b is formed on one surface of a 
base film 2, and a topcoat layer 6 is formed on the 
magnetic layer 5. A rust preventive layer 4 and a base 
layer 3 are formed between the magnetic layer 5 and the 
base film 2, and moreover, a back coating layer 7 is 
formed on the reverse side of the base film 2 to the 
magnetic layer 5. Since the rust preventive layer 4 which 
contains as rust preventive is formed between the base 

layer 3 and the magnetic layer 5, occurrence of rust in the magnetic layer 5 can be prevented 
at least on the side face of the medium even when the medium is stored or used in a high 
temp, and high humidity environment. Therefore, propagation of corrosion from the rust to the 
inner part of the magnetic layer is prevented. As a result, the magnetic layer is chemically 
stabilized, which improves durability and reliability of the magnetic recording medium. 
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i-c-7*-/i//vf h'o^y >\ 4 -tert— y^l/^-^n- 
yk 2-T ^y uyOl/^y — 2-L/V";k>/-;l/, 
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-y7^77yh7^y >&L 1 FP7VF7+/ 

1, 5 -v— fp7>f 7^;yfo- Fp+yy 

111, 2, 6-y^pp-p-^y^/y fF77P 

p-p-^y^yy f h77p^-p-^y7+y 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The magnetic-recording medium by which a magnetic layer is formed on a 
substrate layer, and the rusr-proofer is held by at least one side of between said substrate 
layer and said magnetic layers and the inside of said substrate layer. 

[Claim 2] The magnetic-recording medium by which the magnetic layer which consists of a 
magnetic metal thin film is formed on a nonmagnetic base material, and either of the 
spreading layer of a rusr-proofer and the substrate layer containing a rusr-proofer is 
prepared in the magnetic-recording medium by which the hard protective coat is prepared 
on said magnetic layer on said nonmagnetic support surface of the side in which said 
magnetic layer is formed and which was indicated by claim 1. 

[Claim 3] The magnetic-recording medium which the rusr-proofer has exposed to a side 
face and which was indicated by claim 2. 

[Claim 4] The magnetic-recording medium indicated on the surface of the protective coat 
by claim 2 to which lubricant and/or a rusr-proofer are applied further. 
[Claim 5] The magnetic recording medium by which the minute projection is prepared in 
the front face of a nonmagnetic base material and which was indicated by claim 2. 
[Claim 6] The magnetic-recording medium by which the back coat layer is formed on the 
field of the nonmagnetic base material of an opposite hand with the magnetic layer and 
which was indicated by claim 2. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to magnetic-recording media, such as a 

magnetic tape. 

[0002] 

[Description of the Prior Art] As a conventional magnetic-recording medium, on a 
nonmagnetic base material, gamma-Fe 203, Gamma Fe 203 containing Co, Fe 304, and 
Fe 304 containing Co, Gamma-Fe 203 Fe 304 A berthoUide compound, the berthollide 
compound containing Co, Powder magnetic materials, such as alloy magnetism powder 
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which uses the oxide ferromagnetic powder of Cr02 grade, Fe, Co, nickel, etc. as a 
principal component, a vinyl chloride -vinyl acetate system copolymer, You make it 
distribute in organic binders (binder), such as polyester resin and polyurethane resin, and 
the magnetic-recording medium of the spreading mold produced by applying the magnetic 
coating which added dispersants, such as a fatty acid or its ester system, and lubricant 
further, and drying is used widely. 

[0003] On the other hand, the smooth nature of a medium and thin shape ization have 
been further required with the rise of the demand to the formation of high density 
magnetic recording, large -capacityizing, and also a miniaturization. And the so-called 
ferromagnetic metal thin film type which does not use the binder which put ferromagnetic 
metallic materials, such as Fe system and a Co-nickel alloy, directly on nonmagnetic base 
materials, such as polyester film and a polyimide film, by plating or vacuum thin film 
coating technology (vacuum evaporation technique, the sputtering method, the ion plating 
method, etc.) of magnetic-recording medium is proposed, and attention is attracted. 
[0004] Since it not only excels in the magnetic parametric performance in short wavelength, 
but it excels in coercive force, a square shape ratio, etc. and this ferromagnetic metal thin 
film type of magnetic-recording medium can make thickness of a magnetic layer very thin, 
Since the thickness loss at the time of record demagnetization or playback does not need to 
mix non-magnetic materials which are nonmagnetic material, such as an organic binder 
and an additive, into a remarkably small thing and a magnetic layer, the pack density of a 
magnetic material can be raised and that a large residual magnetic flux density is obtained 
etc. has many advantages. 

[0005] However, it is supposed that there is a problem that endurance and rust-proofing 
nature are still more inadequate in such a magnetic-recording medium of a ferromagnetic 
metal thin film mold. As this solution, the approach of applying lubricant, a rusr-proofer, 
etc. to the front face (namely, on a magnetic layer) of the conventional, for example, 
magnetic recording, medium etc. is learned. 

[0006] However, the endurance and rust-proofing nature it can fully be satisfied with such 
an approach of nature to the cruel activity like the activity under an elevated temperature 
and the special environment like high humidity and a repeat activity like business use 
were not obtained, but the dependability of quality was missing. 

[0007] Then, a thin hard carbon protective coat is prepared on a ferromagnetic metal thin 
film (magnetic layer) in order to raise the endurance and rust-proofing nature of the 
above-mentioned magnetic-recording medium, and the approach of applying a rusr-proofer, 
lubricant, etc. on this carbon protective coat is adopted further. 

[0008] Drawing 11 is the cross-section perspective view showing an example of the 
conventional magnetic-recording medium manufactured under such consideration. It 
becomes the structure where the substrate layer 3, the magnetic metal thin film 5, the 
protective coat 6, and the rusr-proofer layer 9 were carried out on one field of a base film 2, 
and the laminating of the back coat layer 7 was carried out on the field of another side, like 
a graphic display, and the magnetic tape 45 is constituted. 
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[0009] However, this invention person found out that the following faults arose in the 
magnetic tape constituted in this way. 

[0010] That is, if it cannot make binder resin contain a rusr-proofer, but judges the original 
fabric for magnetic-recording media to predetermined width of face and a magnetic tape is 
produced in order that the magnetic-recording medium of a ferromagnetic metal thin film 
mold may not have binder resin in a magnetic layer, the magnetic metal thin film 5 will 
expose it to decision side (side face) 45a defenselessly. For this reason, since corrosion 
advances from the part of the decision side which the ferromagnetic metal thin film 
exposed when such a magnetic-recording medium of a condition is used under the 
environment of high-humidity/temperature for a long period of time or is saved in the 
condition of having wound for a long period of time, to the local corrosion 44, the 
rust-proofing effectiveness is thin. 
[0011] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the 
above-mentioned actual condition, prevents or controls the corrosion generated in the case 
of the activity under the environment of high-humidity /temperature, or preservation, and 
aims at offering the magnetic-recording medium excellent in the preservation property. 
[0012] 

[Means for Solving the Problem] this invention person came to complete a header and this 

invention for the good preservation property which corrosion does not generate even if it 

saves under the environment of high -humidity /temperature by making a rusr-proofer exist 

in the nonmagnetic support surface of the side in which a magnetic metal thin film is 

formed before forming a magnetic metal thin film being securable, as a result of repeating 

research wholeheartedly, in order to attain the above-mentioned object. 

[0013] That is, a magnetic layer is formed on a substrate layer and this invention relates to 

the magnetic- recording medium by which the rusr-proofer is held by at least one side of 

between said substrate layer and said magnetic layers and the inside of said substrate 

layer. 

[0014] 

[Embodiment of the Invention] In this invention, it is desirable to consider as the structure 
where the magnetic layer which consists of a magnetic metal thin film was formed on the 
nonmagnetic base material, the hard protective coat was prepared on said magnetic layer, 
and either of the spreading layer of a rusr-proofer and the substrate layer containing a 
rusr proofer was prepared on said nonmagnetic support surface of the side in which said 
magnetic layer is formed. 

[0015] In the above, since the substrate layer which contains the spreading layer of a 
rusr p roofer and/or a rusr-proofer in a magnetic layer side is held, a rusr-proofer can be 
exposed to the magnetic- recording medium side face judged by the predetermined 
geometry, and the corrosion of a magnetic layer can be prevented. 

[0016] Moreover, in this invention, the layer of lubricant or a rusr-proofer may be prepared 
in the front face of the above-mentioned protective coat in order to raise performance 
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traverse and a preservation property. By this layer, the endurance and rust-proofing 
nature of a magnetic -recording medium front face can be raised. 

[0017] Moreover, in this invention, by preparing a moderate minute projection in the front 
face of the above-mentioned nonmagnetic base material by a nonmagnetic particle etc., the 
surface roughness of the magnetic-recording medium on this can be controlled, and friction 
at the time of transit can be reduced. 

[0018] Moreover, as for the above-mentioned magnetic layer, in this invention, it is 
desirable to prepare the back coat layer on the field of the nonmagnetic base material of an 
opposite hand for the object, such as improvement in the transit endurance of a 
magnetic- recording medium, and electrification prevention, imprint prevention of 
recording information. 

[0019] When a magnetic layer consists of two or more layers, adhesion with a substrate 
and the upper front-face nature can be made good by the lower layer, or magnetic 
properties (for example, coercive force) can also be changed in a lower layer and the upper 
layer. 

[0020] In the magnetic-recording medium of this invention, vacuum evaporation technique, 
the sputtering method, the ion plating method, the CVD method (chemical vapor 
deposition) of each well-known technique, etc. are [ that the membrane formation approach 
of the magnetic layer which consists of a magnetic metal thin film should just be vacuum 
thin film coating technology ] usable from the former. 

[0021] Since the above-mentioned vacuum deposition method evaporates a ferromagnetic 
metallic material by resistance heating, high frequency induction heating, electron beam 
heating, etc. under the vacuum of 10"4 - 10-lTorr, says that an evaporation metal 
(ferromagnetic metallic material) is put on a nonmagnetic base material and acquires high 
coercive force, the method vacuum deposition of slanting which vapor-deposits the 
above-mentioned ferromagnetic metallic material aslant to a nonmagnetic base material 
can be used for it. Or in order to acquire higher coercive force, what performs the 
above-mentioned vacuum evaporationo in an oxygen ambient atmosphere is contained. 
[0022] In case a metal magnetic thin film is formed by such vacuum thin film coating 
technology, as a ferromagnetic metallic material used, what a Co-nickel alloy, a Co-Pt alloy, 
a Co-Fe-nickel alloy, a Co-nickel-Pt alloy, a Co-nickel-Cr alloy, a Fe-Co alloy, a Fe nickel 
alloy, the Fe-Co-nickel alloy, the Fe-Co-B alloy, the Co-nickel-Fe-B alloy, the Co-Cr alloy, 
etc. contained other than metals, such as Fe, Co, nickel, and Cr, or metals, such as Cr and 
aluminum, contained in these is mentioned. When a Co-Cr alloy is used especially, 
perpendicular magnetic anisotropy films are formed. 

[0023] About the thickness of each class, the thickness of the above-mentioned metal 
magnetic thin film is usually 0.02-1 micrometer. For the thickness of the hard protective 
coat like the above-mentioned carbon protective coat, the thickness of 5"20nm and a 
topcoat layer is the thickness of 5 - 10 mg/m2 and a back coat layer. 0.1-1.0 It is good that it 
is mum. 

[0024] Moreover, as the membrane formation approach of the above-mentioned carbon 
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protective coat, each technique well-known from the former, such as vacuum evaporation 
technique, the sputtering method, the ion plating method, and a CVD method, like the case 
of the above-mentioned magnetic layer is usable. 

[0025] As the above-mentioned nonmagnetic base material, each well-known ingredient is 
conventionally usable. For example, polyester, such as polyethylene terephthalate, 
polyethylene -2, and 6-naphthalate Polyolefines, such as polyethylene and polypropylene, 
cellulose triacetate, Cellulosics, such as cellulose die acetate and cellulose triacetate 
butyrate, Vinyl system resin, such as a polyvinyl chloride and a polyvinylidene chloride, 
and polycarbonates The base material formed with the metal plate which consists of light 
metals, such as polymeric materials which are represented by polyamidoimides, and an 
aluminium alloy, a titanium alloy, a titanium alloy, etc., alumina glass, the ceramics, etc. 
is mentioned. 

[0026] The gestalt of a nonmagnetic base material may not be limited at all, either, and the 
shape of the shape of the shape of the shape of a tape and a sheet and a disk and a drum 
etc. may be what kind of gestalt. Furthermore, in this nonmagnetic base material, in order 
to control that front-face nature, surface treatment in which detailed irregularity (for 
example, minute projection) is formed may be performed, or an under coat (interlayer) may 
be given on a nonmagnetic base material if needed. 

[0027] As a rusr-proofer used for this invention, as long as it is usually used as a 
rusr-proofer of this kind of magnetic-recording medium, what kind of thing may be used, 
for example, phenols, naphthols, quinones, a diaryl ketone, the heterocyclic compound 
containing a nitrogen atom, the heterocyclic compound containing an oxygen atom, the 
heterocyclic compound containing a sulfur atom, the compound that has a mel helmet 
radical, a thiocarboxylic acid or its salt, a thiazole system compound, etc. are mentioned. It 
will be as follows if it illustrates concretely. 

[0028] First, a dihydric phenol, alkylphenol, or nitrosophenol is mentioned as the 
above-mentioned phenols. 

[0029] As the above-mentioned dihydric phenol, pure phenols, such as hydroquinone, 
resorcinol, and a catechol, And those alkylamino, nitroglycerine, and a halogenation object, 
for example, 2-methyl hydroquinone, 4-methyl resorcinol, 5-methyl resorcinol, 4-methyl 
pyrocatechol, 2, 5-dimethyl hydroquinone, 4, 6-dimethyl resorcinol, 2, Sdimethyl 
resorcinol, 2-isopropyl- 5-methyl hydroquinone, 2*tert-butyl hydroquinone, 2, 5"G tert-butyl 
hydroquinone, 4-tert butyl catechol, 2-amino resorcinol, 2-resorcinol, 2, and 5-dichloro 
hydroquinone etc. is mentioned. 

[0030] The above-mentioned alkylphenol points out the phenol alkylation object of 
monovalence. For example, o-cresol, nrcresol, p-cresol, o-ethylphenol, m-ethylphenol, 
p-ethylphenol, 2, 3-dimethylphenol, 2, 5-dimethylphenol, 2, 6-dimethylphenol, 3, 
4-dimethylphenol, 3, 5-dimethylphenol, 2 and 4, a 6 trimethyl phenol, 2, 4, a S trimethyl 
phenol, 5-isopropyl-2-methyl phenol, p-tert-butylphenol, 2, 6"G tert-butyl-p*cresol, 4 and 
4 , -methylenebis 2, 6~G tert'butylphenol, 2, 6 dimethyl-4 tert-butylphenol, 2 and 4, and 
6- tree tert butylphenol etc. is mentioned. 
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[0031] As the above-mentioned nitrosophenol, a 4-nitroso-2-methoxy-l-phenol, a 
4nitroso*2-ethoxy-l -phenol, 6-nitroso-o-cresol, 4-nitrosom-cresol, onitrosophenol, 
2 -nitrosophenol, 2-nitroso resorcinol, 4-nitroso resorcinol, p -nitrosophenol, etc. are 
mentioned, for example. 

[0032] As the above-mentioned naphthols, the alpha-naphthol, the beta-naphthol, 1, 
2-naphthalene diol, 1, 3-naphthalene diol, 1, 5-naphthalene diol, 1, 7-naphthalene diol, 1, 
8-naphthalene diol, 2, 3-naphthalene diol, 1 and 4, 5-naphthalenetriol, Pure naphthols, 
such as 1, 2, 5, and 8-naphthalene tetra-oar, and nitroglycerine, Nitroso ** amino and 
halogeno permutation naphthols, for example, lchloro-2-naphthol, 2, a 
4-dichloro-l-naphthol, a l-nitro-2-naphthol, 1, 6*dinitro-2-naphthol l-nitroso-2-naphthol, 

2- nitroso- Inaphthol, l-amino-2-naphthol, etc. are mentioned. 

[0033] As the above-mentioned quinones, para benzoquinone, o-benzoquinone, 
1,2 -naphthoquinone, 1,4-naphthoquinone, 2, 6-naphthoquinone, anthraquinone, 9, 
10-phenanthrene quinone, Quinones, methyl-para benzoquinone without substituents, 
such as diphenoquinone, 2, 3-dimethyl-para benzoquinone, 2-methyl- 1,4-naphthoquinone, 
Methyl quinones, such as 2-methyl anthraquinone, 2, 5 -dihydroxy -para benzoquinone, 
Tetrahydroxy-para benzoquinone, 5-hydroxy- 1,4-naphthoquinone, 2, 

3- dihydroxy 1,4-naphthoquinone, 5, 8-dihydroxy- 1,4-naphthoquinone, 2-hydroxy 
anthraquinone, 1, 2 -dihydroxy anthraquinone, 1, 2, 3*trihydroxy anthraquinone, 1 and 2, 

4- trihydroxy anthraquinone, 1, 2, 6-trihydroxy anthraquinone, 2, 5-trihydroxy 
anthraquinone, Hydroxy quinones, such as 1, 2, and 7-trihydroxy anthraquinone 
2-aminoanthraquinone, 1, 2"diamino anthraquinone, 1-nitro anthraquinone, Nitro 
quinones, such as 1 and 5-dinitro anthraquinone, 2, 6-dichloro-para benzoquinone, 
Halogeno quinones, such as tetra-chloro-para benzoquinone and tetrabromo-para 
benzoquinone Or the quinones, 2 [ for example, ], which have two or more sorts of 
substituents, 5-dichloro "3, 6 -dihydroxy para benzoquinone, 
l-methyl-2-hydroxy- 1,4-naphthoquinone, etc. are mentioned. 

[0034] A benzophenone and its derivative are mentioned as the above-mentioned diaryl 
ketone. For example, a benzophenone, 4-methyl benzophenone, 3-methyl benzophenone, A 
3, 4-dimethylbenzo phenon, 4, and 4'-methyl benzophenone, Alkylation objects, such as 3, a 
4'-methyl benzophenone, and 4-ethylbenzo phenon, A 4-hydroxy benzophenone, 4, and 
4'-dihydroxy benzophenone, 2, 3, 4-trihydroxy benzophenone, 2, 4-dihydroxy benzophenone, 
2, 2', and 5 and 6 - hydroxy benzophenones, such as a - tetra-hydroxy benzophenone, 2, 3', 
'4, 4', and 6-pentahydroxy benzophenone, Amino benzophenones, such as a 4-amino 
benzophenone, 4, and 4'-diamino benzophenone Or benzophenones [ which have two or 
more sorts of substitution products ], for example, 4-methoxy-2"hydroxy benzophenone, 2, 
and 2 , -dihydroxy-4*methoxybenzophenone etc. is mentioned. 

[0035] As a heterocyclic compound containing the above-mentioned nitrogen atom, an 
acridine, 2, 2\ 2"TERUPIRUJIRU neocuproin, 2 and 2'-dipyridyl benzotriazol, 5-methyl 
benzotriazol, PASOFENANTORO phosphorus, 1, 10-phenanthroline, aldehydecollidine, 
The others which are a benzyl pyridine, a phenyl pyridine, quinazoline, 
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2-heptadecylimidazole, etc., The compound which has a phenol system hydroxyl group, for 
example, 4, -(2-pyridyl azo)- Resorcinol-l-(2-pyridylazo)-2-naphthol, 4-quinolinol, 

4- methyl-2-quinolinol, an eight quinolinol, The compound which has carboxyl groups, such 
as quinoline diol, for example, kynurenic acid, A bitter taste dust gin acid, ATOFAN, the 
Kiruna Jin acid, cinchonic acid, an isonicotinic acid, The compound which has amino 
groups, such as 2, 5-pyridine dicarboxylic acid, and quininic acid, or an imino group, For 
example, 2-amino benzimidazole 5-amino-lH-tetrazole, 5-amino-lH- 1, 2, 4-triazole, an 
adenine, and a guanine - The compound which has carbonyl groups, such as luminol, 
2-hydrazino quinoline, and a thiamine, For example, RIBOFURAPIN, TEOPUROMIN, 
allantoin, alloxan, 2-thio BARUPI tool acid, violuric acid, an isatin, hydantoin, a thymine, 
a BARUPI tool acid, oroticacid, a uracil, a succinimide, a creatinine, 2-pyrrolidone, etc. are 
mentioned. 

[0036] as the heterocyclic compound containing the above-mentioned oxygen atom - a 
tocopherol, morin, a quercetin, an ASUKORUPIN acid, and anhydrous — 1, 8-naphthalic 
acid, a REZORU fin, kojic acid, a dehydroacetic acid, oxazole, 3-amino phthalimide, a 
uridine, thymidine, a guanosine, an anhydrous ISATO acid, etc. are mentioned. 
[0037] As a heterocyclic compound containing the above-mentioned sulfur atom, a 
sulfolane, a 3hydroxy sulfolane, 3-methyl sulfolane, SURUHOREN, 3-hydroxy 
SURUHOREN, 3-methyl SURUHOREN, rhodanine, 3-amino rhodanine, a 
thiazoline-4-carboxylic acid, 4H>1, 4-thiazin, PICHION, 3, 6'thoxanthene diamine "10, 
10-dioxide, etc. are mentioned. 

[0038] As a compound which has the above-mentioned sulfhydryl group, they are 

2- benzooxazole thiol, a thiophenol, thiosalicylic acid, a propane thiol, thiouracil, 2, 

3- quinoxaline dithiol, a dithizone, thiooxine, 2-benzimidazole thiol, 6-thioguanine, a 

5- nitro-2-benzimidazole thiol, and 5-amino. - A 1, 3, and 4"thiazole-2-thiol etc. is mentioned. 
[0039] As the above-mentioned thiocarboxylic acid or its salt, sodium 
diethyldithiocarbamate, an ethane thio acid, rubeanic acid, thioacetamide, ethane dithioic 
acid, etc. are mentioned. 

[0040] As the above-mentioned thiazole system compound, a diazo sulfide, azo SURUFIMU, 
1 and 3, 4*thiadiazole, bis-whip oar, a BIAZU thiol, benzothiazole, 2-methyl benzothiazole, 
2-(p-aminophenyl)-6-methyl benzothiazole, 2-mel helmet benzothiazole, benzothiazoline, 
2-benzothiazoline, benzothiazolone, etc. are mentioned. 

[0041] As a rusr-proofer made to hold in a substrate layer, an antioxidant like L-ascorbic 
acid besides the above is usable. 

[0042] Moreover, the solution obtained by dissolving a rusr-proofer in a solvent as 
mentioned above as an approach of applying a rusr-proofer to a metal thin film is applied 
to the front face of a metal thin film, and also you may spray. 
[0043] 

[Example] Although the concrete example of this invention is explained hereafter, it is not 
necessary to say that this invention is not what is limited to the following examples. 
[0044] The example described below is an example of the magnetic tape of the metal 
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magnetic-thin-film mold which allotted the minute particle, formed the minute projection 
in the front face, and formed the outermost layer which consists of a carbon protective 
layer and a lubricant layer on it on the nonmagnetic base material. 

[0045] The enlarged section perspective view and drawing 2 which showed the concrete 
configuration of the magnetic tape 1 according [ drawing 1 ] to the 1st example of this 
invention in the cross section of the cross direction are this amplification fragmentary 
sectional view. 

[0046] Like a graphic display, the magnetic tape 1 of this example to one field of the base 
film 2 which consists of polyethylene terephthalate (PET) with a thickness of about 7 
micrometers Si02 with a particle size of about 30mm The thickness it was thin to the 
substrate layer 3 with a thickness of lOnm which made binder resin (methyl cellulose) 
distribute a particle 8, the rusr-proofer layer 4, and two-layer is each. Magnetic metal thin 
film 5a which is lOOnm, A laminating is carried out to the order of the magnetic layer 5 
which consists of 5b (cobalt thin film), and the topcoat layer 6, and it has multilayer 
structure by which the back coat layer 7 was formed in the field of an opposite hand. 
[0047] And among drawing 2 , as shown in the enlarged drawing, the A section can make 
good adhesion with the rusr-proofer layer 4 of a substrate, and front-face nature of 
magnetic metal thin film 5b by the side of the upper layer by magnetic metal thin film 5a 
by the side of a lower layer, or can also change magnetic properties (for example, coercive 
force) in a lower layer and the upper layer. The radii across the A section show the 
situation which the metal particle deposits at the time of vacuum deposition. 
[0048] As for a base film 2, spreading of the substrate layer 3 and the rusr-proofer layer 4 
is performed to drawing 3 by the coater 29 shown with an outline front view. 
[0049] Base film 2A used as the base material of a magnetic tape original fabric is wound 
around delivery hub 20A, and one terminal is inserted into it between the back up roll 23 
and gravure roll 24A via guide idlers 21 and 22. It is immersed in sealer 3A filled in coating 
tub 28A in the part, and gravure roll 24A applies to one field of base film 2A sealer 3A 
which adhered to the periphery side of gravure roll 24A by the revolution of gravure roll 
24A. Base film 2B to which sealer 3A was applied is further led to one field via guide idlers 
26 and 27 to a drying furnace 30. And base film 2C which sealer 3A dried is wound around 
rolling-up hub 2 0B. 

[0050] This actuation is performed by the driving source of rolling-up hub 20B which 
carried out the graphic display abbreviation. In addition, the sign 25 in drawing is a doctor 
blade for failing to scratch the excessive coating adhering to gravure roll 24A. 
[0051] Spreading of the rusr-proofer layer 4 as well as spreading of the above-mentioned 
substrate layer 3 is performed. That is, after making gravure roll 24A and coating tub 28A 
break away, counterrotation of the driving source (graphic display abbreviation) of delivery 
hub 20A is carried out to the delivery direction to an opposite direction in the case of 
spreading of the rusr-proofer layer 4, and it rewinds base film 2C. On the other hand, a 
coater 29 is equipped with gravure roll 24B with coating tub 28B which filled rusr-proofer 
coating 4A, and rusr-proofer coating 4A is applied to base film 2C wound around delivery 
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hub 20A by the coater 29. Base film 2E which base film 2D to which rusr-proofer coating 
4A was applied was dried with the drying furnace 30, and rusr-proofer coating 4A dried, 
and became a rusr-proofer layer (4 of drawing 1 ) is again wound around rolling-up hub 
20B. 

[0052] a rusr-proofer - 2 and 3-naphthalene diol - using ■■ the - It applied on the 
substrate layer by using 0.6% of the weight of an ethanol solution as a rusr-proofer coating. 
Thickness of a rusr-proofer layer is set to lOnm. 

[0053] When base film 2E which took the rust-proofing measure as mentioned above 
dissolves the magnetic metal matter (this example cobalt) into a vacuum evaporation 
system 41 and makes that steam adhere to a front face at homogeneity as shown in 
drawing 4 , a magnetic layer 5 is formed. 

[0054] That is, the steam of the magnetic metal (cobalt) from an evaporation source 15 is 
made to adhere on base film 2E at the same time it arranges the cooling roll 16 above an 
evaporation source 15 in the vacuum tub 12, and it cools, contacting nonmagnetic base film 
2E on the cooling roll 16 and it conveys in the direction of an arrow head. 3 IB is crucible 
which wound base film 2E and in which it lets out, and a hub and 31A hold a rolling-up 
hub and the guide roll for base film advice in 18, and 14 holds an evaporation source 15 
among drawing 4 . The vacuum deposition shown in drawing 4 is called the method 
vacuum evaporationo of slanting. 

[0055] In order to prevent flight of the evaporation metal to the field [ specifies the incident 
angle and vacuum evaporationo field of an evaporation metal, and ] in a vacuum tub to 
make it vapor-deposit near the cooling roll 16, the adhesion-proof board 17 which has 
aperture 17a is arranged. 19 are a vacuum pump among drawing. 

[0056] Electron beam E emitted as a means to evaporate said magnetic metal, from the 
electron gun 13 prepared out of the vacuum tub 12 is used. Thus, high coercive force is 
acquired by carrying out the method vacuum evaporationo of the magnetic metallic 
material of slanting. 

[0057] Vacuum evaporationo of the magnetic layer by this equipment 41 is performed twice. 
That is, after rewinding in this equipment similarly with having mentioned already in 
drawing 3 , as it is made to vapor-deposit again and is shown in drawing 1 and drawing 2 , 
the magnetic metal thin films 5a and 5b of two-layer structure are formed. According to 
such two-layer structure of a magnetic layer 5, as described above, a lower layer side can 
make adhesion, and an upper layer side can make organization and front-face nature good, 
or the magnetic properties of a vertical layer can also be changed. 

[0058] When you use the ingredient of the magnetic metal thin films 5a and 5b as a 
mutually different ingredient, and you make for example, an upper layer side into RFs and 
you make a lower layer side into low frequency for magnetic properties, use magnetic 
metal thin film 5a by the side of a lower layer as an iron thin film, and let magnetic metal 
thin film 5b by the side of the upper layer be the thin film of cobalt. 

[0059] Thus, for the vapor-deposited magnetic metal thin films 5a and 5b, as shown in 
drawing 1 and drawing 2 , a laminating is carried out and it becomes a magnetic layer 5, 
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and on the upper magnetic metal thin film 5b, fluorine system lubricant is 10mg/m2 
further. It is applied at a rate and the topcoat layer 6 is formed. Moreover, on magnetic 
metal thin film 5b, the hard carbon protective coat called diamond-like carbon may be 
formed, and this carbon protective layer can be formed with the same vacuum evaporator. 
[0060] On the other hand, for the forming face of the magnetic layer 5 of a base film 2, in 
the field of an opposite hand, the back coat layer 7 is thickness. It is made 0.5 micrometers 
and prepared. 

Presentation of the coating for back coat layers> Carbon black (Asahi #80" Asahi carbon 
company make) The 100 weight sections Polyester polyurethane The 100 weight sections 
Methyl ethyl ketone the 500 weight sections Toluene the 500 weight sections - these were 
mixed with the ball mill for 24 hours, and it applied and dried. 

[0061] What ended the laminating to base film 2A as mentioned above is completed as 
magnetic tape original fabric 2F wound around the heart 42, as shown in drawing 5 , next, 
with decision equipment, is judged by predetermined width of face (this example 8mm 
width of face), and serves as the magnetic tape 1 of drawing 1 . Drawing 6 is the important 
section front view of decision equipment. 

[0062] The delivery hub 43 is equipped with the heart 42, and it is sent to a cutter 33 by 
the nip roll 40 for actuation which consists of a pair of rolls 32A and 32B, and it is judged 
by here predetermined width of face, becomes a magnetic tape 1, it dissociates alternately, 
and magnetic tape original fabric 2F are divided into two magnetic tape groups. The 
magnetic tape group divided into two is guided at guide idlers 35A and 35B, respectively, 
with the nip rolls 41A and 41B for actuation which consist of a pair of rolls 37 and 38, it is 
conveyed, respectively, is wound around the rolling-up hubs 39A and 39B, and serves as 
Pancakes 50A and SOB. A pancake is vocabulary which points out the magnetic tape of the 
long picture before being wound and cutting to predetermined die length. 
[0063] The tension to which magnetic tape original fabric 2F were suitable for decision 
with a nip roll 40 and nip rolls 41A and 4 IB at the time of decision is given. 
[0064] Drawing 7 is the important section front view of a cutter 33, and drawing 8 is the 
VIII-VIII line side elevation of drawing 7 . 

[0065] The cutter 33 is constituted by the couple with the decision teeth which much 
disc-like decision cutting-edge 34B separated the fixed gap to revolving-shaft 34D, and 
were fixed to the same axle like the decision teeth with which much disc-like decision 
cutting edge 34A separated the fixed gap to revolving- shaft 34C, and was fixed to the same 
axle, and this. 

[0066] The width of face and the gap of each decision cutting edges 34A and 34B are made 
into decision width of face (this example 8mm). and the revolving shafts 34C and 34D 
mutual ** parallel -■ and each decision cutting-edge 34A - each gap of decision cutting-edge 
34B -- each decision cutting-edge 34B each gap of decision cutting-edge 34A - small 
********** it is arranged like. Therefore, the decision cutting edges 34A and 34B of next 
doors contact in the end-face periphery section locally without a clearance substantially 
mutually. 
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[0067] The group of decision cutting-edge 34A and the group of decision cutting-edge 34B 
rotate to hard flow mutually like an arrow head. Magnetic tape original fabric 2F are 
conveyed by the mid gear between revolving-shaft 34C and 34D, are judged by a large 
number by shearing in the mound-like portion of the periphery of each decision cutting 
edges 34A and 34B, and become the magnetic tape 1 with a width of face of 8mm. 
[0068] The rust-proofing sex test was performed about the magnetic tape by this example. 
It was equipped with the sample tape with which the trial was presented in the magnetic 
tape cassette shell for ferromagnetic metal thin films by Sony Corp. It is the magnetic tape 
of 120- minute record. 

[0069] these sample tape (example l) cassette shell - the constant temperature of the 
temperature of 65 degrees C, and 90% of relative humidity - after being put to the cruel 
environment where predetermined period insertion is carried out into a constant humidity 
chamber, 30cm for the outermost periphery was extracted, the side edge side (decision 
side) was observed with the optical microscope, and the existence of the rust generated in 
the shape of a spot was investigated, the above-mentioned predetermined period - 1 day 
-100 six kinds of a day carrying out — this the period progress of every — cassette shell - 
every one - constant temperature - it took out from the constant humidity chamber. 
[0070] A test result is as being shown in the following table 1. In a table 1, the result of 
having performed the trial same about the sample tape (example 2 of a comparison) which 
prepared the same rusr-proofer layer as this example only in the sample tape (example 1 of 
a comparison) and the outermost surface which do not prepare a rusr-proofer layer on a 
magnetic metal thin film for the comparison is written together, as the assessment in a 
table 1 and the below-mentioned table 2, and a table 3 O - dramatically fitness, O 
fitness, poor x, and xx - the defect is expressed remarkably. 
[0071] 

[0072] Since according to this example the substrate layer 3 was formed in one field of a 
base film 2 in the production phase of magnetic tape original fabric 2F and the rusr-proofer 
layer 4 is further formed on this, even if it judges magnetic tape original fabric 2F on a 
8mm tape, it becomes the form which the rusr-proofer layer 4 exposed to side-face la of a 
magnetic tape 1. Therefore, it has appeared notably also in a table 1 that oxidation is 
prevented according to an operation of the rusr-proofer layer 4 in which the magnetic 
metal thin films 5a and 5b exposed on a rusr-proofer layer adjoin the same side face. 
[0073] Drawing 9 is the amplification fragmentary sectional view having shown the 
concrete configuration of the magnetic tape 10 by the 2nd example of this invention in the 
cross section of the cross direction. 

[0074] A different place from said 1st example of this example does not prepare a 
rusr-proofer layer, but it is making the substrate layer contain a rusr-proofer, and others 
are constituted similarly and produced by the same process as the same equipment as the 
1st above-mentioned example. 

[0075] That is, like the graphic display, a laminating is carried out to the order of substrate 
layer 3A which the particle 8 distributed to one field of a base film 2, the magnetic layer 5 
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which consists of magnetic metal thin films 5a and 5b which became two-layer, and the 
topcoat layer 6, and the back coat layer 7 is formed in the field of an opposite hand. 
[0076] And in this example, the sample tape was produced for the substrate layer with two 
kinds of following ingredients and a following compounding ratio. 

[0077] Example 2-1 <the presentation -1 of the coating for substrate layers> Pure water 
The 100 weight sections Cellulose Five weight sections Silica particle (particle size of about 
30nm) One weight section It is anti-oxidant Lrascorbic acid as a rusr-proofer. The 0.2 
weight sections [0078] Example 2-2 <the presentation -2 of the coating for substrate 
layers> Methyl ethyl ketone 50 weight sections Toluene 50 weight sections Urethane 5 
weight sections Silica particle (particle size of about 30nm) One weight section as a 
rusr-proofer - 2 and 3-naphthalene diol the 0.2 weight sections - these were mixed with 
the ball mill for 24 hours. 

[0079] the example 3 of a comparison - also in this example, the comparison tape which 
does not add Lrascorbic acid in a substrate layer [ in / for a comparison / an example 2-1 ] 
with the above-mentioned example 2*1 was produced. 

[0080] the example 4 of a comparison - similarly the comparison tape which does not add 2 
and 3-naphthalene diol in a substrate layer [ in / for a comparison / an example 2-2 ] with 
an example 2-2 was produced. 

[0081] Thus, about the sample tape 10 (the example 2-1, 2-2) and comparison tape 
(examples 3 and 4 of a comparison) which were produced, the same rust-proofing sex test 
was performed also in said example 1. A test result is as being shown in the following table 
2. 

[0082] 

[0083] Since substrate layer 3A which added the rusr-proofer in the production phase of a 
magnetic tape original fabric is prepared according to this example, substrate layer 3A 
containing a rusr-proofer is exposed to the side face of the magnetic tape 10 which judged 
this and was made. Therefore, in said 1st example, it appears in a table 2 similarly that 
there is an operation which prevents rust generating of the adjoining magnetic metal thin 
films 5a and 5b. 

[0084] Drawing 10 is the amplification fragmentary sectional view having shown the 
concrete configuration of the magnetic tape 11 by the 3rd example which added 
amelioration to the 1st above-mentioned example further in the cross section of the cross 
direction. 

[0085] The description of this example is combining and having the features of said 1st 
example. That is, as a substrate layer 3, the same ingredient was used also in said 1st 
example, the rusr-proofer layer 4 by the same ingredient was formed also in the 1st 
example on this substrate layer 3, the same rusr-proofer layer 9A as the rusr-proofer layer 
4 was further prepared on the topcoat layer 6, the corrosion by the oxygen trespass from a 
front face was prevented, and corrosion resistance is improved further. 

[0086] When the rust-proofing sex test same about the magnetic tape (example 3) by this 



12/15 



Japanese Publication number : 09*035239 A 



example as the above was performed, the result shown in the following table 3 was 

obtained. 

[0087] 

[0088] Corrosion resistance is improved much more to the magnetic tape according [ the 
magnetic tape by this example ] to said 1st example. 

[0089] In addition, even if it was in the magnetic tape which prepared the same 
rusr-proofer layer 9A as the above in the outermost surface of the magnetic tape of the 
example 2-1 by said 2nd example, and an example 2*2, and the magnetic tape which 
formed the rusr-proofer layer in the side face by spreading, the same result as a table 3 
was obtained. 

[0090] It can change to rusr-proofer layer 9A of the outermost surface of the magnetic tape 
shown in drawing 10, lubricant layer 9B can be prepared, and friction with the slide 
contact objects at the time of transit of a magnetic tape (magnetic head, guide pole, etc.) 
can be mitigated. Furthermore, lubricant layer 9B is made to contain a rusr-proofer, and 
same, much more corrosion- resistant improvement can also be aimed at also in said 3rd 
example. 

[0091] Although each above-mentioned example carries out the two-layer laminating of the 
magnetic metal thin film and the magnetic layer is constituted, that it is good as a 
monolayer does not need to say a magnetic metal thin film. Moreover, the rusr-proofer film 
(thickness nm) of the same component as the rusr-proofer layer in the 1st example is made 
to intervene also between two-layer magnetic metal thin films, and rust-proofing nature 
can be closed if still more certain. 

[0092] Moreover, a substrate layer is set to substrate layer 3A of the rusr-proofer content 
in the 2nd example, the rusr-proofer film [ in / further / to a it top / the 1st example ] 4 is 
formed, and if still more remarkable, the rust-proofing effectiveness can be closed so that a 
parenthesis may be attached and expressed in drawing 10. 

[0093] As mentioned above, although the example of this invention was explained, based 
on the technical thought of this invention, various deformation can be added to the 
aforementioned example. 

[0094] For example, although each aforementioned example constitutes the magnetic layer 
with the magnetic metal thin film, it can use a magnetic layer as the magnetic layer of a 
spreading mold. In this case, a rusr-proofer is not made to contain in the binder resin of a 
magnetic layer, the consistency of a magnetic material is increased, and rust-proofing 
nature can be given. 

[0095] Moreover, in addition to the structure of the above-mentioned example, it is also 
possible the side face of a magnetic tape or to cover only the side face of a magnetic layer 
with a rusr proofer substantially, and the effectiveness which controls generating of 
corrosion further also becomes large by carrying out like this. 

[0096] Moreover, this invention can apply to magnetic sheets, such as magnetic disks, such 
as a floppy disk cut out and manufactured by the predetermined configuration from an 
original fabric besides a magnetic tape, and a magnetic card, similarly. When this 
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invention is applied to a magnetic disk, after forming a magnetic-recording medium 
configuration layer, a magnetic disk is manufactured according to the process pierced 
circularly. Since it has a rust-resistor operation of the magnetic metal thin film which 
exposed the rusr-proofer layer to a peripheral face and inner skin by specification at this 
time, it is in the magnetic disk which is not such a long picture (surface area is small 
compared with a magnetic tape), and is very effective in maintenance of magnetic 
properties. 

[0097] In addition, on the occasion of the time of the above-mentioned blanking among 
magnetic disks, the side face of the mold for blanking (for example, punch and a dice) is 
wet with the rusr-proofer solution for forming the rusr-proofer film in a peripheral face. 
[0098] 

[Function and Effect of the Invention] Since the rusr-proofer is held by at least one side of 
between a substrate layer and the magnetic layers on the substrate layer, and the inside of 
said substrate layer, the magnetic-recording medium based on this invention It is lost that 
it is prevented that rust is generated into a magnetic layer part in a side face at least, and 
corrosion advances inside a magnetic layer from this rust by it even if it is saved or used 
under an elevated temperature and a highly humid environment by existence of this 
rusr-proofer. Consequently, a magnetic layer is stabilized chemically and the endurance of 
a magnetic-recording medium and dependability become high. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the enlarged section perspective view of the magnetic tape by the 1st 
example of this invention. 

[Drawing 2] It is the amplification fragmentary sectional view of this magnetic tape. 
[Drawing 3] It is the outline front view showing this coater. 
[Drawing 4] It is the outline sectional view showing this vacuum evaporator. 
[Drawing 5] It is the perspective view showing this magnetic tape original fabric. 
[Drawing 6] It is the outline front view showing the decision equipment of this magnetic 
tape original fabric. 

[Drawing 7] It is the front view showing the important section of the cutter of this decision 
equipment. 

[Drawing 8] It is the VIII- VIII line side elevation of this drawing 7 . 

[Drawing 9] It is the amplification fragmentary sectional view of the magnetic tape by the 
2nd example of this invention. 

[Drawing 10] It is the amplification fragmentary sectional view of the magnetic tape by the 
3rd example of this invention. 

[Drawing 11] It is the enlarged section perspective view of the conventional magnetic tape. 
[Description of Notations] 
1, 10, 11 ... Magnetic tape 
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2 ... Base film 

2A-2F ... Film in the manufacture process from a base film to an original fabric 

3 3A ... Substrate layer 

4 9A ... Rusr-proofer layer 

5 ... Magnetic layer 

5a, 5b ... Magnetic metal thin film 

6 ... Topcoat layer 

7 ... Back coat layer 

8 ... Projection generation particle 
9B ... Lubricant layer 
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